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mmmxn 2002.12.12 
[^jii^gj^w] H02M 3/335 

{m^9\ Sill 5!S!gSAi^i! zi mo\m^ 

[^§21 SSSill POWER SUPPLY SYSTEM AND CONTROL METHOD THEREOF 

[SSI M^Exi ^^slA^ 

[S§!2J3H1 1-1998-104271-3 

[ CH £1 21 3 H 1 9-1 998-0006 1 5-2 

[S^^iaS^&j^l 1999-013898-9 

[^SO| ssh:?!] SEO.KWANG YOUN 

680903-1642516 
[o^Sl^] 441-100 

^^k\ si^j^ k\mm 260-105 ^]^^^^ bfs 101 

[^s^] KR 

ni42^o| ^goii 2iahoi ?i2f mo\ ^^i^ud. lh 

^ (21) 

[:'iesS!Sl 18 ^ 29,000 

[:'f6}sssi OS 0- ^ 

[^^ya^&s] 0 2H OS 

[^A^^^sl 0 m 0 m 

im:n\] 29,000 S! 
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Aj-o]^ ^ovo] 71]^^^ o.^ ^€:*>^ \)C/DC^^B\S>\-; ^7] DC/DC^^lE^^ z^- ^ 
>a-^B^^o^ o^>^^^^ ^'Hs. *>M-fi1 ^<a-oi i^go^ 7l§^ 

# ^^I'H-^* if-^V^ ^^^S. tbt^. ojofl o^^}a^, ^ = 

^ ^Hfl7> ^^*>7il ol^^^l;^! ^-f o]^ ^A] o]^*>a^ plel 

£ 2 
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1020020079166 ^^ <U^\: 2003/1/7 

^■^^^^1:^^ ^ =L /^1H«J-^ {POWER SUPPLY SYSTEM AND CONTROL METHOD THEREOF} 

£ 2^ ^ ^^"^oil 1-^ 
£ 3^ £ 22] 

10 ; SMPS 12, 14, 16 : ^^^^^^ 
20 : ^]M7] 22 : 7]^^'^^]^^ 
24 : DC/DC^iH^1 40 : -^^j- 
26 : PWM ^Sl-ei 28 : ^^S. 
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<11> «a^^O.S. ^71, ^7^7]7M^ 7\7\7\ ^ ^-g-i2^(AC)^€^ ^^^^J- 

-^S. ^^^^^ ^^^^ ^^^J-^l7> olE^^ ^^^^1^ Jl#o1 ^ 

-^^^i ^^^^^ i^^iS.^ ^€^^^^1(SMPS: Switching Mode Power Supply)7> 
^\%-^^ ^AA. 

<12> ^^^^^^lS.-^Ei ^-^IS]^ T^>Cl:e.:^ tfloll ^ Al>^^«-^cHl ol7|. 

£^711 ^gcf. ZL^c^l, ^^^^^^IS^tl ^#£1^ 5V. 3.3V. 12V 

ofl^oii CPU. -^^ ^Kii^ ^oil -¥-^<^l -S-^sl^ ^'a-efl'S* 

<13> DC/DC^HltKl20)^ ^^o] ^^£l£^ ^^l£l^<>> ^mc-l], c^ll- # 

c:^ PC^ CPU^ ^cll 90W(1.5V, 60A)^ JS.^^>J1 ^ 

^^^Sl^(122. 124. 126)1- 7>^ X/DC^w1t1(120)<Hl S^^fl 
ytJl ^cf. t:fAl ^sflA-l, X/DC?l«^El(120)fe 20A^ ^ 

Si^^S., 37fl^ ^^^ie]-^(122. "124, 126)1- ^j-^jjl z^- ^^o^^^ &1-^(122, 124, 
126)n>rf ^^^^■7\ ^tfl 20A71- p>^^ DC/DC^w1b] (120)1- ^>-g-*>^ . 

SEtb DC/DC?ialEi(120)f11 3^^^-^S. ^E^^H -f^XUO)^ CPU**!! ^^t!" 

1 

<14> Ole^t!- ^•^^^Al:ditflo1]A-l ^A^V^^2:)H.Q22, 124, 126) ^ ^l-M-^ 

^^^21^(122. 124. 126)7> ^^^n € ^^^ttfl7> ^-^^Ml <^l-f-<H^l^l ^7ll ^ 
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(122, 124. 126)<H1 s^^^ iS.ell:i7> ^7>SlJl, ^IS. <y«fl Aj^:^ :^^ofl ^^p} 

^ 7}^]JL z|. a.= ol A^^)-^ 

<Hi^ ^>M-^ ^^^^^ ^'a-*^! ^^s] 7i§^<g-a-4 ^71 
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<i9> >^i-7i 7i^^<a-^ >^7i ^>a-^^ei-^oii ^^s\^ ^^^^^ ^'a-^ ^<>i w>^^^> 

# 7>;^lJi Al^t^-Ho^ 7^ «.^oi A^5>^ ^^o^ ^oi^ ^<y-6^ 711^^^ ^^^1-^ 
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<24> £ 2^ ^ ^^^] ^^^£0)4. o] £^oj) :£A]^ B>^- :^ol, ^ 

^'^'^l ^€^^^1^^^. ^^^^-^^ SMPS(10)21-. SMPS(10)^-^Bi 

Al>,^«-^ol ^^*>^ ^^o^ ^^ell^S DC/DC^BlBl(24)l- 

<25> SMPS(IO)^ ^i-§-ii^^^^ ^fl'i 

^ ^'y-^s. ^<a-^>o^ #^tb^. 

<26> DC/DC^»lBl(24)^ SMPS(10)S.^E^ ^^^"^"^ ^7l-«l-o> a.^>(40)ofl ^^tb 

CPU, ^>JI, ^ise^ ^^e>^ 3|i^^^^<Hl ^§11 ^^o:) ^^v^^el-^ 

(12, 14. 16)1- 7>^cf. ^ ^AHl<:>llAi^ 37flSl ^>a-^^e:|-^(12. 14. 16)1- 7]-^ DC/DC?i 

»1ti(24)* M-El-i^ ^<^lT=f. 
<27> SMPS(10)^-^Bl ^^Sl^ z^- ^^^^slY(12. 14. 16)S ^^slJi, z^- ^ 

^i-^^el-^(12, 14, 16)<H) PWM^Ml:e-l(ol£Al)o]lAj ^A^5r>^ ^^s.^^^ ^^^6]] 

^^:^Bl^(12. 14, 16)^ i^^l2)-g-6il o^^ ^"a-^cl-. o] nfl , z^- ^^J-^ e:|^(12. 

14. 16) ^fl«Hl T^>^^ >i^^i:ii^>^ ^^/^-S-SS]^ ^7l:£ ;^l<i1tl:i=f. 
<28> zLe^::i, ^ ^^^^^1^^^^, ^ ^^^-^^^1-^(12, 14, l6)o]]^^ ^^^^<^1 

7l$^<a-Jl}- HliS^l-fe ^]M7] (20)^, 71^;^^^ ^]mL7] (20) 

<H1 ^l^^m 7l§^«?J-;^ll^:^(22)* 5L^^t:f. 

<29> tiiiE7i(20)^ n ^^^^^ ^'^^•a-* ^^^21 7]^^<u^■ wiiii^H. ^-^^^5^ 

7i§^<a-:a.ni- ^^<^l SMPS(io)s] ^^o] ^]-c3-si£^ ^1<>I^5:* <^7] 
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Ai. tiliil7l(20)^ 7l^^<a-^ ofo] ^-^^1-711 ^all7> ol^o^^^;^] ^o]^ 

<30> oleit!: ^^^^^1^^* £ 3^1 ^SiEl- ^S^H ^>^fl*l ^^^l-'S 
<3i> DC/DC^BltK24)fe ^B]*H ^2lSl7l ^^31 ^>^^-l5^^(12. 

14, 16)* ^cf. ^^^^]^^a2. 14, 16)^, €;^1Jl21-S^^1:±i 

B^(FET_high, FET.low) ^ ^y^BlCL), ^I^JflAlEKOS T^^^^t^-. H^JL, DC/DC^^^] 
(24)ofl^ ^:NlJL5i|-:E^>^l:r^iBl(FET_high, FET_low)^ €^/^-2.Sl- >lHs^>^ PWM?i:ES. 
2-i(26)7> T^V^^rf. PWM^Ml-e.-1(26)^ ^^^^^ ^QJ:* ^TflJL^ifS^^^l^Bl 

(FET_high, FET_low)<^l ^^^M, <:>1<H1 ^Sfl ^TjlSL^M^;^! >iEi (FET_high, FET_low)^ 
Al2|-£)7fl ^Pl-. ^;^]JL3l-E^;^]>-EKFET_high. FET_low)^ i^%l^-§-<^1 
-¥-*>(40)<^l ^^tb ^SJ--^^- ^^£|<^ #^5] Til ^1^. 

<32> nelJl, ^7j]jLJ2l-E^^]>,Bloll <g^^ ^^E-liq- T^Sfl^jBloll o| ^ ;^<y-ol f^:?i5)7ll ^Cf 
. ^"a-^ ^7flS.:2f:^^;^li&l(FET-high)7> ^7jlJ:2l-E^;^l>,E.^ 

(FET_low)7> ^;^lJL3l-E^^l^Bl(FET_low) ^^^^] -B-7l^t:l-. -^71^ :?i<a-a!f 

^7llJL2l-E^;^l^El(FET-low)^ ^^^12^ yc-l^^oi Rds_on^<^l S]^, zj-z^-^ ^^^^7> 

#^£)7ll ^Cf. 

<33> Z^- Wlia7l(20)^ '?J^^^>(+)S. ^71-Slol ^^^}7} ^^S^}7\] S\x^ , 

o] ^oj-o] Hliil7l(20)^ ^^'a^^^>(-)S <?17>51^ 7l$;^^il- tilJil^nl-. c^7]>^^, 7] 
^^^A^, SMPSdO)^!- ^^l-:^^S^-^(12, 14, 16) ^}o]o\ :^^^o]6\] afl^]^ ^^E-l(Ll) 

^•^-ii -^7isi^ o«^(28)i- 71^ #^*H, =L 7i§^<a-o.s ^cf. 

<>1^, ^^^z\^il2, 14, 16)1- 7>^ DC/DC^alEi(24)7> ^^^di^^i SMPS(IO)^ 
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^^1- ^^o^ ^^o^S. ^^m^ -^^>(40)<H1 ^#^>^ ^<^1-BS, 
SMPS(10)ofl^i ^^i-^iel^(12, 14, 16)S. ^^1- 7]2.S. ^Tlls]^ ^ 

^] ^^>» #^ ^ tJfl^olcf. o] 7l§^<g-^ol ^Aj.^^Bl-?-(12. 14. 16)oil^i *s1o> 

^-a-^^ij- cfle^ <a^l*>£^ o^S(28)^ #^1:^1 ^^^4. 

<34> HlJ]l7l(20)^ ^^^V^ ^'^-2)- 7]^^o^^ ^]^^}^. ^^^^^ ^ 

* ^H(high) ^^1- #^§]-JL. ^-f<^l^ S-f(low) o] 

PS-ON SMPS(10)<H1 <?l7l-^rf. ^, Hliil7l(20)Sl #^2l-<yol 

SMPS(10)fif d11«?I^:e.# ^^e]-^ T^^^i^ ^ # PS-0N^^7> <?I7>5]^ ^ 
tilii77l(20)Sl #^^^7]- PS-ON^^S. ^7}-£lfe ^<^]^. 
<35> PS-ON^S^ ^^ElA]>,Eflfi] ^€:ii^^l7> nfl. Tfl<?l:a.J=<Hl n>^^ ^Bfl^;^l2) 

S.<^]^-^ #^S)ol SMPS(IO)^ ^7V£lol SMPS(10)7> Dll«yiiS<^l ^ ^W^] ^-^^ 

^1-71 SMPS(10)<H1 ^^^^^ S-f(low) 9l7}s]SX^ 

<36> ole]^ PS-ON^JlS ^-§-^>^ alSl7l(20)Sl #^>OJ:s. *><^l(high) ^^7> 

SMPS(IO)^ #^^€^1 ^m^JL. ^^(low) ^€^^<^1 ^^^-^S 

<37> 7l^^<?J-# ^^^V^ ^ ZLofl H]-^ Wliil7](20)^ <^1» l-^H ^^^V^ 

Cf^jif :y-t+. o.^ A>-g-5l^ Ti-^ ^^Al ^-I^J-^^ Rds-on 

^ 20mVS] ^^^}7} ^^5sl7ll ^cf. o]^ 7l^^«a-o.^ ^^^*V7fl ^^14. ^, 
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SMPS(10)S.-^Ei ^-^^^^£1-^(12. 14, 16) A>oloil D>^^ <y^B^Sl <a:c}<Hl ^^^^5]^ 
^1-71- <^^S(28)1- 7]^ ^o^o] 20mVom-. 

<38> ^^^^^^(12, 14. 16) 37fl7> ^>^^o.s -^^^V^ 33%'i5j ^m}<=^ 

^B-S.. ^ ^^o] 20mVol*l-^ ^^*>711 ^nf. HBjuj-, si «-(i2, 

14, 16) ^ ^>M-e1--£ ^^^^^ol ^^1 ^^^]^ 33%^ ^hH^>^ 

^^^]^^a2, 14, 16) 27fl7> z^-z]- 50%^ ^=.^Hfl^ ^l-o^ w.e]-(40)<H] ^^*H<^> 
tpc)-. ^Hl 0^51-, 27flSl ^^^^^ ^^€'a-<^l 20mW^x:}- ^7\] , o]^]^ ;go. 
7l(20)<^]^i^ ^-^^V^^^*?! ^>ol(high) #^^>7l] £1^ ^<^li^. 

I 

o] £^<^1 ^^]^ H>5q- ^o], ol;^^^ SMPS(IO)^ ^^o] 4^o^ o|Aj.^^g:,a.Q2, U, 16) 

» 7>^ DC/DC^«1B-1(24)<^1 '?l7>^cl-(si0). 4 ^^i-^el^(12, 14, 16)^1 ;^;^1Jl4S^ 
^l^Ei(FET_low)^ ^^<^1 ^^^^W ^^l^>:a(S12), ^^]^ ^^^^7} a] 5171 

(20)^1 ^g^cfoil <?l7l-£]c>l ^^^>» ^^^J^l^q-. ^<a-* 7]§^^;^l^-^(22) 

S.^^] ^1^51^ 7l§^«a-Jil- alJilt!r4(S14). laliil^ 4(816) , ^^^^S] :^o^o] 

*H(high) ^^7> #^£l:il(S18), ^^<^m S^(low) ^J:7> 

i^(S20). o] A]^^ SMPS(IO)^ PS-ON^JlS <el7>£lH. sr>ol(high) 9l7}^^ A], 

SMPS(IO)^ ^^o] ^>^£l7fl ^x:l-(S22). t!"^, S.-f(low) ^^7> ^7>3^l7fl 5)1^. 
SMPS(10)7]- ^^a-^*?! ^VtII ^x4(S24). ojoil o]^_ ^^«.afl7> ^^^>7fl 
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^Aj.^ nl<goil >f. Ojcf. 

<4i> ^^l«m<^lAi^ uliil7l(20). 7l^:^«a-;^ll^-^(22)7V DC/DC ^ (24) S^- 

T^-V^Slfe ^o.^ ^^^V^-^M-, X/DC?iwlBi(24) tfloil ^}^^ ^S. 9X^-^ ^^o]^. 

<42> ^#«]: ^^l<^lo11>H^ Hli27l (20)31 #^^:^7l- SMPS(10)^1 ^]^5lc>l ^^o] 

$x^^, sMPS(io)^ ^^^'^i i^^i-?-!- €€^i-^^H^s<^i 14 

^ o] ^^^^^ ^s. 9X^^ ^^o]^. <=>] i^^i^fe ^^^m;^l<H^^<Hl 

<43> €^1<^1^1>«>-1^ V]M7](20)S\ SMPSdO)^! ^-^o] 

^ *m ^^^]^^il2, 14, 16)1^1-1=1- ^ = ^ ^^l-^^«^l ^ 

^551^ ^^g-^ 7l§^'a-u2l. WlJils^H ^^1-^^^ ^'a-'^l SMPS(10)« 

<44> t!:^, ^^Hl^Hl^i^ 37flSl ^^^]^^a2, 14, 16)1- 7>^ DC/DC^wlBl (24)» 

o^l^ #01 ^^s^V^^i-f, ^^1-^^51^(12, 14, 16)^ 711^<^1 ^^^o] ^^o^ 
(12, 14, 16)1- 7>^ DC/DC^tHBK24)ofl S.-^ ^-§- 7l-^^l-cl-. 

<45> oiai- ;y-oi, ^i^^ ^^o^ :^>^^^e|«.(i2, 14. 16)« 7>^ DC/DC?iwlBl(24)ollA-l ^ 

^^1*><^ ^^1-^^^ wl^^^^ ^wHl ^I^IS 



18-11 



1020020079166 W^ ^^>: 2003/1/7 

<46> ojAj- A^tg^ Hj-S!]- ^o], ^ ^t^ofl 14S^, ^Bfl7> 5^ 

<^1^<H^1:^1 ^-f olAl§].a^ Al^^E^^ Tijel il:^^ ^ ^^^^ 
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[^^*ol- 11 

^ ^^l-^^S^-f-* 7>^lJI Al>.^«-0^ z|. ^^ol A^s:]-^ ^^o^ >^1-oltb 7]]^^^ 

^^I'H^m ^l^^l- i^^>^ ^^1-^^ 

21 

[^^^J- 31 
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[^^^J- 5] 

^^^^^ ^^^}^ ^7] ^^^^^S.^^ ^^^^^ 

^4^51 ^o]^ ^<a-5l 7fl^^^o.^ ^^^>^ DC/DC^tHEll- ^v- ^-^^^Al^^E^ 

[^^^J- 6] 

^7l ^-^^^-^Sl- ^7] A>olo^ oJ:cl.o]l -^7l£l 



18-14 



1020020079166 #^ 'U^}: 2003/1/7 

[^^*^ 7] 



18-15 



1020020079166 



2003/1/7 



11 



110 



SMPS 



VIn 



122' 
124- 

126- 



120 

/' 

"DC/DC^ifttTEr 



?|^XH£I¥1 



?I^XH£I¥2 



140 











i- 







r 



I 1 



21 



10 



DC/DC atHEi 



12 



SMPS 1 
















1£l¥2| 



14 



T 

20 



24 



1 



16 



40 



¥5^ 



] 

1 

7 



18-16 



1020020079166 



■^ 2003/1/7 



l£ 31 



10 



22 



26 



26 



SMPS 



12V_in r 



•-^ r 



Vref 



PS.ON tim. 





UGatel 




LGatel 




UGate2 


pm 










LGate2 




UGateS 




LGateS 



12 



FETJilsh 



FET_lo» 



Rds_on ClJ.+ 



14 



L3 



FET.low L 



Rds_on C2I+ 



16 



FETJilQh 



L4 



: Rds_on C3I+ 



FETJow , 



20 



5V_S8 




Phasal Sense 



Phase2 Sense 



Phases Sense 
V Ref 



40 



18-17 



1020020079166 



■^ *a^>: 2003/1/7 



[-£ 4] 



S10- 



S12- 



S14- 



S16 



S18 



S22- 







SMPS2J Sg^OI ^4^21 ?16fxH£|^g| 

DC/DC awEKHi ei:>h | 














as^s^ bin 1 







HO 



SMPS°J PS-ON <ysi 
HIGH eiise!:'^ 



SMPS2I 



SHPS2I PS-ON 

LOW ^sei:?j 



S20 



SMPSg) g^^sr I ---S24 



18-18 



